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SECTION A 
Answer ALL SIX (6) questions 
Use a separate answer book for this section 
Suggested time 70 minutes 


QUESTION 1 


10 marks (10 minutes) 
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Fig. 1. Relative male (a) and female (b) reproductive success of the yellow morph as a function of the 
relative frequency of the yellow morph in each array. Male reproductive success for a morph was 
quantified as the average proportion of pollinia removed from plants within each array (n = 5 to 45 
plants) (e). Female reproductive success was measured as the average proportion of stigmas receiving 
pollen (#) and setting fruits (c) for plants within each array. Source: Gigord et al. 2001 PNAS 
98:6253-6255. 


Figure 1, above, shows results of a study of fitness in a population of Dactylorhiza sambucina, a 


European orchid, with two colour morphs (red and yellow). Answer the following questions: 
a) What type of selection appears to be maintaining the two colour morphs in the population? 


b) If the frequencies of the genotypes at the colour locus are 0.48 for the homozygous red 
genotype, 0.05 for the heterozygous pink genotype and 0.47 for the homozygous yellow 


genotype, list two processes that could be influencing these frequencies. 
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QUESTION 2 
10 marks (10 MINUTES) 


Explain the principle of allocation, and describe the factors shaping clutch size (number of offspring) 


in birds, in terms of evolutionary tradeoffs. 


QUESTION 3 
10 marks (10 MINUTES) 


Describe the differences between the “Good Genes” Hypothesis and the “Sexy Sons” Hypothesis, 


including the effect of male attractiveness on offspring fitness that is predicted by each. 


QUESTION 4 
10 marks (10 MINUTES) 


List the major limitations of the Morphological Species Concept, the Biological Species Concept and 
the Phylogenetic Species Concept? Include in your answer examples of types of organisms that each 


is poorly suited to. 


QUESTION 5 
15 marks (15 MINUTES) 


Speciation can be initiated when grasses colonise contaminated soils at former mine sites from 


adjacent benign soils. 


a) What type of speciation is occurring here (allopatric, parapatric or sympatric)? Explain your 
answer. 
b) What are the impacts of gene flow in this situation, including effects on plant fitness? 


c) What are the mechanisms that are likely to limit gene flow in this situation? 


QUESTION 6 
15 marks (15 MINUTES) 


Colonisation and biological invasion share many features. 
a) How do these processes affect genetic variation? 
b) Describe two traits that are beneficial in new colonists on islands. 


c) Describe two non-adaptive mechanisms of evolution that can occur during speciation. 
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SECTION B 
Answer ALL TWO (2) questions 
Use a separate answer book for this section 
Suggested time 20 minutes 
QUESTION 7 


10 marks (10 minutes) 


Many animals have evolved an appearance that mimics other, unrelated species. Discuss an example 
of mimicry in nature; describe the type of animal that has evolved this mimicry, what model animal 
the mimic resembles, and the reason why the mimic might have evolved such that it resembles the 
model animal. 


QUESTION 8 
10 marks (10 minutes) 


Microbes have evolved many ways of cooperating with each other, but this also makes them 
vulnerable to exploitative mutants (“cheaters”) that take advantage of the collective action of a group 
without contributing to it. Discuss two examples of cooperation in microbes and two examples of how 
“cheaters” exploit such collective cooperative actions. 
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SECTION C 
Answer all THREE (3) questions 


Use a separate answer book for this section 
Suggested time 30 minutes 


QUESTION 9 (12 marks (12 minutes)) 
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Fig. 2. Phylogeny of concatenated mitochondrial 16S rRNA, cytochrome c oxidase | and nuclear 
histone 3 for tritoniid cladobranchs including Trivettea papalotla. Bayesian posterior probabilities are 
shown above branches. Branch length of the Melibe clade is ~2.3 relative to scale bar. Source: 
Invertebrate Systematics 29(3) 215-222 http://dx.doi.org/10.1071/IS 15002. Three asterisks relate to 


question 9 part 6. 
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e Based on the phylogenetic tree from Hulett et al. (2015; figure 2, above), answer all six (6) 
parts of this question. 

e In your answer booklet provide the question letter and the answer letter. 

e Use a new line for each answer, e.g. 7=C 

e Illegible or unclear answers will be counted as wrong. 


The ingroup Cladobranchia is: 
a) Monophyletic 
b) Non-monophyletic 


The outgroup made up of Bathydoris aioca, Berthella martensi, Chromodoris fentoni, Tambja 
marbellensis is 


a) monophyletic and therefore the best choice for this analysis 

b) monophyletic but that is of no importance in regard to questions about the ingroup 

c) not monophyletic and therefore not the best choice for this analysis 

d) not monophyletic but that is of no importance in regard to questions about the ingroup 


Members of Tritontidae in the above phylogeny form how many strongly supported monophyletic 
clades? 


a) 1 

b) 2 

c) 3 

d) more than 10 

The placement of Melibe digitata and Melibe viridis is: 

a) Suspicious because long branch attraction may be a factor 

b) Suspicious because the branch is not shown fully 

c) Suspicious because it belongs to an unresolved clade with Cuthonia divae and Lomanotus sp E 
d) Not suspicious because it has a Bayesian posterior probability of the maximum | 


The estimate of phylogenetic relationships of Marionia sp 10 is sufficient evidence on which to 
base its status as a distinct species: 


a) Clearly, yes 

b) Clearly, no 

c) Maybe, but it depends on the bootstrap support uniting two samples on the tree 

d) Maybe, but it depends on whether there is corroborating evidence from other data sources 
The sister group of Tritoniopsis alba with three asterisks to its right hand side is: 

a) Tritoniopsis sp 

b) Both Tritoniopsis sp 

c) Tritoniopsis alba (without asterisks) 

d) Tritoniopsis frydis 


e) Tritoniopsis sp and both Tritoniopsis sp and Tritoniopsis alba (without asterisks) and 
Tritoniopsis frydis 
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QUESTION 10 
8 marks (8 minutes) 


Answer all eight (8) parts of this question: 
e In your answer book provide the question letter and the answer letter. 
e Use a new line for each answer, e.g. 9=B 
e Illegible or unclear answers will be counted as wrong. 


(a) Most species of the tree of life are: 
a. Extant 
b. Extinct 
(b) Two species with overlapping geographic distributions are described as : 
a. Allopatric 
b. Sympatric 


(c) Allopatric speciation where the appearance of a barrier between populations of a species 
separates them into two allopatric populations is driven by: 


a. Dispersal 
b. Vicariance 
(d) Reciprocal monophyly is same as: 
a. Resolved relationship 
b. Sister group relationship 
(e) A clade with unresolved relationships is: 
a. Cannot be monophyletic 
b. Monophyletic 
(f) Parsimony and maximum likelihood are two approaches to: 
a. Bayesian analysis 
b. Phylogenetic analysis 
(g) Ordination and clustering are two approaches to: 
a. Phenetic analysis 
b. Principal components analysis 
(h) Homoplasy is: 
a. Is the noise in phylogenetic analysis 


b. Is the signal in phylogenetic analysis 
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QUESTION 11 


10 marks (10 minutes) 


Fig. 3. Map of the distribution of Xerochrysum bracteatum. Occurrences shown as black dots. Source: 
Australia’s Virtual Herbarium, http://avh.ala.org.au/, accessed 23 July 2015. 


Given this distribution of points across Australia and New Guinea in figure 3, and information 
presented during EVOL211/411, discuss the taxonomy, evolution and biogeography of Xerochrysum 
bracteatum. 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


